The hawk moth Sphecodina caudata (Bremer & Grey, 1852) (Lepidoptera, Sphingidae) is reported in Amur Oblast for the first time. The new record, 3 km west of Kundur village, Khingan Nature Reserve, is in the extreme southeastern part of the region and 308-420 km north-west of previously known records in southern Khabarovsk Krai. An overview of the distribution records of S. caudata in Russia is provided.
Introduction
The hawk moths (Lepidoptera, Sphingidae) fauna of the Russian Far East is well studied and reliably includes 42 species (Derzhavets 1984; Tshistjakov and Beljaev 2016) . Several species of this fauna were recently recorded, i.e. Acosmeryx naga (Moore, [1858] ), Ambulyx tobii (Inoue, 1976) , Acherontia styx (Westwood, 1847) , and Parum colligata (Walker, 1856) (Beljaev 2003; Koshkin and Bezborodov 2013; Dubatolov and Yakovlev 2013; Koshkin and Kostyunin 2017) . Two species, Acosmeryx naga and Ambulyx tobii, have successfully naturalized in the southern areas of the Russian Far East. Additionally, several species previously observed in Russia only in the extreme south of Primorsky Krai have significantly expanded their ranges to the north (Koshkin and Bezborodov 2013; Koshkin et al 2015) . These northward range shifts can be linked to changes in climate which are expressed as an increase of the average annual surface air temperature and annual precipitation throughout the Amur Basin. The increase in spring-winter air temperatures primarily contributes to recent climate warming in the region (Novorotskii 2007) . We assume that warmer weather conditions during the spring-winter period could increase the survival of hibernating pupae and lead to successful colonization of northern areas (e.g. Amur Oblast) by more southern, vagrant species.
A representative of the hawk moth genus Spheco dina, with two species having day-time activity, Spheco dina caudata (Bremer & Grey, 1852 ) is one of the species expanding their range in the Russian Far East. Spheco dina caudata inhabits East and Southeast Asia (North Thailand), while S. abbottii (Swainson, 1821) is an eastern North American species. In Russia, S. caudata was initially observed only in the southern part of Primorsky Krai (Derzhavets 1984; Tshistjakov 2001 Tshistjakov , 2005 . Later, this species was discovered in several localities in the southern part of Khabarovsk Krai (Koshkin and Yakubovich 2007; Koshkin 2013; Dubatolov et al. 2014) . We report the first record of S. caudata from Amur Oblast and also supplement this record with an overview of the species' distribution in Russia. The new record represents the most northwestern occurrence of this species.
Methods
To compile the data set on current distribution of Spheco dina caudata in Russia, we included records from the body of available literature, the new record from Amur Oblast, and a comprehensive amount of collection depositories. The collections studied are as follows (the acronyms are given in parentheses): Grigory Grigoriev, St. Petersburg, Russia (GG); Evgeny Koshkin, Khabarovsk, Russia (EK); Konstantin Prokopenko, Vladivostok, Russia (KP); Vadim Golovizin, Krasnoyarsk, Russia (VG); Vitaly Bezborodov, Blagoveshchensk, Russia (VB); Anton Voronkov, Vladivostok, Rissia (AV); and Vadim Yakubovich, Khabarovsk, Russia (VY). Based on our distribution data set, we prepared the distribution map for S. caudata in the Russian Far East using Adobe Photoshop CS4. The image of the specimen from Amur Oblast was taken using a Sony SLT-A65 camera with a Sony FE 50mm f/2.8 macro lens. Figure 1 Macroglossa caudata Bremer and Grey 1852: 62. (Fig. 1) .
Results

Sphecodina caudata (Bremer & Grey, 1852)
A male of S. caudata (wingspan 59 mm, forewing length 27 mm) was collected from the southeastern part of Amur Oblast (Fig. 1) . This specimen was recorded in a coniferous-deciduous forest patch at 6:30 pm on 24.06.2019. The male was attracted to pungent human urine on the bark of an Amur cork tree (Phellodendron amurense) at a height of about 50 cm above ground level. According to our observations in various habitats and the observations of Omelko and Omelko (2008a) , adults are primarily active during evening and morning. Identification. Sphecodina caudata can easily be distinguished from other sphingid species in the Russian Far East in its characteristic appearance. It is most similar to S. abbottii in external characters, but differs from that species by the even distal margin of the forewing and the characteristic pattern of the wing markings.
Distribution. In Russia this species occurs in the southeastern part of Amur Oblast (new record), southern Khabarovsk Krai, and southern and western Primorsky Krai (Fig. 2) (Derzhavets 1984; Tshistjakov 2001 Tshistjakov , 2005 Koshkin 2013; Pittaway and Kitching 2019) . It also occurs in North Korea, South Korea, eastern and southern China, and northern Thailand.
Discussion
Until 2006, Sphecodina caudata was recorded from just a few localities in the southern part of Primorsky Krai. This species was noted to have a very low abundance, and it was included to the Red Data Books of the Russian Federation and Primorsky Krai. During 2006 -2017 caudata significantly expanded its range northward to Khabarovsk Krai. There are several records of adults and larvae in the upper reaches of the Durmin and Pravyi Podkhorenok rivers (Koshkin and Yakubovich 2007; Koshkin 2013 ) and in the Bolshekhekhtsyrsky Nature Reserve and its vicinity (Dubatolov et al. 2014) . In June 2017, one specimen was observed on Syringa flowers in Voronezhskoe Shosse, which is the northern part of the city of Khabarovsk (Alexander Batalov pers. comm.). In the Khabarovsk Krai, S. caudata is a rare species that is not annually observed, and it was therefore included in the new edition of the Red Data Book of Khabarovsk Krai (Government of Khabarovsk Krai 2014) . Our new record from Khingan Nature Reserve is 308-420 km distant from previously known localities in Khabarovsk Krai and can be considered the most northwestern occurrence in this species' range ( Fig. 2) . In the Jewish Autonomous Oblast, which is situated between Khabarovsk Krai and Amur Oblast, S. caudata is still not recorded, probably because the hawk moth fauna of this region is poorly studied. The records from Khabarovsk Krai and Amur Oblast are outside the primary geographic range of this species. These sporadic occurrences can equally be attributed both the insufficient knowledge of the lepidopteran fauna of these regions and the continued expansion of S. caudata to the north triggered by climate change. Amur grape (Vitis amurensis), the host plant of larvae of S. caudata, has a broader range in the southern part of the Russian Far East compared to the distribution of this hawk moth species. Hence, availability of the larval host plant does not limit the range of S. caudata.
In Primorsky Krai, S. caudata is widespread in its southern and western areas (Fig. 2) . The majority of specimens were recorded from the foothills of the Siniy Mountains and Khasan District. The vicinity of Pozhiga village (Dalnerechensk District), at which this species is rather abundant, is the most northern locality in Primorsky Krai. In our opinion, the lack of more northern records can be explained by the poor exploration of the northern areas of Primorsky Krai. We assume that S. caudata currently has a continuous range throughout Primorsky Krai and the southern areas of Khabarovsk Krai. described here, collected and identified part of the additional material, partly studied material from the collections. All authors read and approved the final version of the manuscript. The authors declare that they have no conflict of interest.
